STROKE VOL 17, No 5, SEPTEMBER-OCTOBER 1986
with special reference to visual disturbances and imbalance. II THE PRIMARY OBJECTIVE of this study was to determine the stroke and survival rates in a large group of patients with angiographically documented distal vertebral artery (VA) and/or basilar artery (BA) stenosis. Our second objective was to compare the clinical course of patients with distal VA and/or B A stenosis to that of a group of patients with proximal vertebral artery stenosis which we have previously reported.
1 Methods The records of patients who underwent vertebral angiography at the Cleveland Clinic between 1974 and 1984 were reviewed. The angiographic films of all patients with reported stenosis of at least one VA distal to the second cervical vertebra (C2) and/or of the BA were examined. Forty-four patients with greater than 50% stenosis of at least one distal VA or the BA were selected for follow-up. Clinical follow-up after angiographic demonstration of the stenotic lesion was accomplished using a standardized questionnaire and telephone interviews. End points were death or stroke. Vertebrobasilar transient ischemic attacks (VB TIA) were noted but were not sufficient reason for stopping follow-up. The recommendations of the ad hoc Committee of the National Institute of Neurological and Communicative Diseases were followed in defining VB TIA. 2 Only crossed or bilateral symptoms or combinations of symptoms localized to the posterior circulation were considered definite evidence of VB TIA. Transient unsteadiness, blurred vision, lightheaded-FOLLOW-UP IN DISTAL VERTEBROBASILAR STENOSIS/Afow/arn/ et al ness, vertigo and other non-localizing symptoms occurring in isolation were considered as possibly indicative of vertebrobasilar ischemia (VBI). The Kaplan-Meier product limit method in which an estimate is calculated at each unique time of stroke was used to determine cumulative stroke risk.
3 " 3 The expected stroke rates were based on age and sex matched data reported by Matsumoto and associates. 6 Actuarial methods were used to calculate the net survival during follow-up. The expected mortality rates were based on the U.S. National Center for Health Statistics life tables with age and sex matching. 
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Results Follow-up averaged 6.1 years and was achieved in all patients. The mean age of the 34 males and 10 females at the time of angiography was 57 years. A list of the associated conditions in our population is given in table 1.
The indications for angiography are given in table 2. Three patients required a carotid endarterectomy (CE). In one patient a superficial temporal artery to middle cerebral artery (STA-MCA) bypass was done for internal carotid artery occlusion and in a fifth patient, two asymptomatic aneurysms were clipped.
The sites of stenosis are given in table 3. The BA was involved separately or in addition to one or both VA in 28 patients (64%). In 42 of the 44 patients the stenosis was intracranial; two patients had an extracranial stenosis between C2 and the foramen magnum.
Information on collateral circulation was not avail- able in 5 patients. Ten of the remaining 39 patients (26%) appeared to rely on collateral channels to supply the posterior circulation. The degree of collateral contribution in these 10 patients varied from filling of all of the posterior circulation to filling of the posterior cerebral arteries (PCA). The posterior communicating artery (PCom) was providing the collateral supply from a carotid injection in the majority of the patients (8 out of 10). In the ninth patient the distal VA was reconstituted via cervical collaterals and in the tenth patient collateral channels from the posterior inferior cerebellar artery (PICA) to the anterior inferior cerebellar artery (AICA) bypassed a proximal BA occlusion. In 5 patients who died during follow-up it was not possible to obtain reliable information on medical treatment. In the remaining 39, 14 had been started on Coumadin (36%), 18 (46%) on acetyl salicylic acid (ASA) and/or dipyridamole and 7 (18%) received no treatment. Four patients were subsequently converted from Coumadin to ASA and or dipyridamole.
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During follow-up 22 patients (50%) remained symptom free. There were 8 deaths including one patient with an intracerebral hemorrhage. Two patients died from a brainstem infarction, one of whom was on dipyridamole while the other was not on any treatment. In two patients death was the result of a cardiac disorder. One patient died in a nursing home with multiple medical problems, and one patient committed suicide. It was not possible to determine the exact cause of death in one patient. The observed 5-year survival rate on an actuarial basis was 78% compared to 90% in a matched normal population ( fig. 1) .
Seven patients experienced definite VB TLA during follow-up and 3 patients had symptoms possibly indicative of VB TLA (table 4) . Non-fatal brain infarcts occurred in 5 patients. Three infarcts were in the VB territory including one in the occipital lobe and two in the brainstem. The fourth infarct was in the anterior circulation territory and in the fifth patient localization was not possible. Two of the infarcts occurred after carotid endarterectomy, one in the brainstem and one in an occipital lobe. Table 5 details the angiographic and clinical data in the 8 patients who sustained a stroke (3 fatal, 5 non-fatal). Table 6 gives the stroke rates and figure 2 provides a stroke free survival curve. The stroke rate was 7 per 100 person-years, that is 17 times the expected stroke rate of a normal population matched for age and sex. Overall, 12 out of the 44 patients (27%) had definite VB ischemia during follow-up including 7 patients with TLA without infarction and 5 patients with infarction.
Discussion
In this study, 12 of 44 patients (27%) with distal VA and/or BA occlusive disease experienced VB ischemia during a mean follow-up period 6.1 years. Five of the 12 patients had a brainstem stroke while 7 patients had TLA without a stroke. Three additional patients sustained an anterior circulation stroke where the exact anatomical localization could not be defined. The stroke rate of 7 per 100 person-years is 17 times the expected stroke rate of a normal population matched for age and sex.
The 5 patients suffering a brainstem stroke had no clearcut clinical or angiographic findings to indicate that they were at a higher risk than the patients not sustaining a brainstem stroke. The two patients (cases 1 and 2 in table 5) who had a fatal brainstem infarction did not have the most severe angiographic abnormalities. One of these patients presented with carotid territory TIA's and the other with VB TIA's. Two patients with known VB occlusive disease sustained posterior circulation territory infarcts following carotid endarterectomy. This may indicate a higher risk for some patients with distal VB occlusive disease undergoing carotid artery surgery. The fifth patient suffering a brainstem infarction had severe diffuse occlusive disease of the VB arteries and a history of previous brainstem infarction. None of the patients suffering brainstem infarction were anticoagulated but 4 out of 5 were taking antiplatelet agents.
Does the location of the occlusive lesion in the VB circulation influence prognosis? Previous reports have suggested that distal VA and/or BA occlusive disease is associated with a worse outcome. 8 Other reports in the literature suggest that this is not always true.
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Although we cannot answer this question definitively, our experience suggests that distal disease is more dangerous than proximal disease. Previously we reported a series of 93 patients with isolated proximal VA stenosis with a 4.6 years average follow-up. 1 None of these patients had brainstem infarction or definite VB TIA's during that period. This is in contrast to the present study where 12 out of 44 patients (27%) with distal VB stenosis developed VB ischemia (5 infarcts, 7 TLA.) during follow-up. Angiograms were selected without knowledge of clinical history and it was notable that the main reason for angiography was VB symptoms in the group with distal disease as opposed to carotid or non-specific symptoms in those with proximal lesions. However, since the two groups probably differ in several ways affecting prognosis, strict comparisons are not possible.
